This study reports on students' and lecturers' perceptions of using wikis as a platform for conducting assessed group projects in two postgraduate Master's level university courses. The results highlight the fact that student attitudes to group work, in general, are mixed, and that the use of wikis per se is not enough to improve these attitudes. On the positive side, students found wikis useful for arranging information and sharing knowledge, while instructors thought wikis made managing and marking group work easier and more effective. Other issues related to using wikis as a collaborative learning tool in higher education are also considered.
Introduction
Since their widespread adoption at the turn of the millennium, wikis have been used as knowledge sharing and construction tools, with Wikipedia (2008) being a classic example of how information can be dynamically collected, verified and updated by a large number of individuals. Wikis are also used by organisations in the public and private sector for group project work and administration purposes. Recent publications suggest that wikis are gaining ground in higher education, as well (e.g. Augar, Raitman & Zhou, 2004; Bower, Woo, Roberts & Watters, 2006; Choy & Ng, 2007) .
However, not all use of wiki as a learning environment has been successful. Choy & Ng (2007) , for example, suggest that if a course does not require students to work collaboratively then the use of wikis may be problematic. Bower et al. (2006) also underscore the importance of the collaborative nature of the learning task and of task authenticity, as success factors in using wikis. Research that addresses pedagogical benefits and pitfalls of using wikis as a collaborative learning tool, however, is still rather limited, and the present project aims to further contribute to the body of evidence on using wikis in higher education.
Background
The present action research project was conducted in the context of a university pilot of a new suite of online student centred tools, the Learning Objects (LO) Campus Pack. The aim of the project was to investigate the use of wikis (implemented using the Teams LX extensions to the university's learning management system, Blackboard) as a support tool for working collaboratively on a group assignment in two postgraduate courses. Online teaching and learning systems and tools are no longer a novelty in the majority of New Zealand and Australian universities. In addition, both courses that took part in this pilot are offered by the School of Information Management, which has pioneered the local use of Blackboard and has been using other systems, such as WebCT, Chatterbox, Elluminate, to mention a few.
However, despite this reasonably extensive experience in using online tools to support courses, neither staff nor students have had much experience with using online tools that facilitate student centred learning as part of the course learning environment. In a Blackboard course website, for example, everything is set up by the course instructor, while students have very little or, more commonly, no control over the way their course websites are configured. This limitation may significantly skew both teacher and student perceptions and use of the online environment towards an instructionist, and away from a constructionist, approach to learning (Conole & Dyke, 2004; Harel & Papert, 1991; Duffy & Jonassen, 1992) . Introduction of wikis into the online learning environment, on the other hand, shifts the balance of control over the structure and content of a part of the virtual learning space to the student, and may significantly change the dynamics of online learning and collaboration, as well as students' perceptions of what online learning is about (Grierson et al., 2004 ).
The present action research project was initiated by the University Teaching Development Centre, which announced the introduction of blogging and wiki tools in an internal newsletter and asked for volunteers to take part in a pilot study. Four course coordinators attended the initial meeting, and two courses were selected as being suitable for the wiki pilot study. Both were Master's level courses and both had a substantial group work assignment which could translate well to a wiki environment. One of the courses, an information management course (it will be referred to as Course A), was a face to face course, and the other, a library studies course (it will be referred to as Course B), was offered in on campus and distance modes. This provided an opportunity to evaluate and compare the use of wiki in the context of face to face and distance learning.
The fact that both these courses were at a postgraduate level was a major factor in the instructors' decision to go ahead with the pilot. Postgraduate courses were perceived by the instructors as a lower risk environment for introducing wikis, compared to undergraduate courses for a number of reasons. Firstly, based on their prior experience, the instructors anticipated fewer issues around group assessment in general, because more mature postgraduate group members are more likely to "pull their weight". Furthermore, student numbers are generally lower in postgraduate courses, making it easier to introduce and manage teaching and learning innovation. Course teaching teams are smaller at the post graduate level, and communication among instructors is less of an issue. For example, both courses in the pilot had less than 30 students and were taught exclusively by one member of academic staff. This is not to say that the benefits of using wiki were necessarily considered to be larger for postgraduate compared to undergraduate courses. For example, the page history feature of the wiki environment that details individual student contributions was viewed as having high potential value in managing and facilitating group work at the undergraduate level. Trialling the use of wiki at the postgraduate level, therefore, was seen as a safe way of evaluating the technology before rolling it out to larger undergraduate courses.
The overarching question addressed in this study was whether wikis could facilitate collaborative learning and positively affect student attitudes to group work in the context of an assessed group project. More specifically, we were aiming to identify aspects of collaboration that would benefit from using wikis (e.g., collecting and organising information, knowledge creation and sharing, encouraging individual student involvement in the project).
Collaboration as a learning technique in higher education
The consensus in today's literature on higher education is that there is a role for cooperative and collaborative learning at both undergraduate and postgraduate levels. According to Barkley, Cross and Major (2005) , for example, research findings demonstrate that collaboration promotes and improves learning (see also Millis & Cottell, 1998) , and is an important factor in academic achievement, personal development and student satisfaction. Encouraging active learning, and cooperation and collaboration among students are also among the seminal Seven Principles for Good Practice in Undergraduate Education (Chickering & Gamson, 1987) .
Collaboration is also an important life skill. The process of generating knowledge always has a social component (Fuchs-Kittowski & Kohler, 2002) . It is now widely recognised that the majority of innovations in organisations come about as a result of collaboration between groups. Hargadon (2003) makes the point that successful inventors are technology brokers who innovate by finding connections between people, ideas and objects. Because of this social component a tool such as wiki which provides the opportunity for constant feedback can significantly increase mutual understanding (Fuchs-Kittowski & Kohler, 2002) .
Furthermore, in a recent Employment Skills Survey (2006) being able to work as part of a team and well developed interpersonal skills were listed by employers among the top 10 skills/attributes sought after in university graduates. Team work has also been identified as one of the core transferable skills valued by employers in the workplace in other surveys, such as the survey conducted by the University of Dublin (Curry, Sherry & Tunney, 2003) , and a Graduate Careers Australia's (GCA) survey of employers in Australia and New Zealand (GCA, 2006) . Barkley et al. (2005: 9) list five elements needed for successful collaborative learning. One of these principles is positive interdependence, i.e., course work and assessment are designed in such a way that the success of an individual is linked to the success of the group. Wiki technology is able to support this aspect of collaborative learning not only for on campus students, but also for geographically dispersed distance students, by making it possible for individuals to contribute towards a joint assessed outcome. Another important principle is individual and group responsibility, implying that students each have a fair share of the work and that they are assessed individually. Here the advantage of using wiki technology as a platform for conducting group assessment is that it can make the quantity and quality of each group member's contribution more transparent, potentially encouraging participation and making it easier to mark group work. This would counteract some commonly known problems with group work, such as attempts by some students to dominate group work, on the one hand, and attempts of other students to get away with the least among of work possible, on the other.
Wiki as a means of supporting collaboration
The use of wikis in group projects is predicted to encourage a more equal participation from all team members, since on a wiki a record is kept of every contribution to every web page, when it was made and who made it, allowing the lecturer to judge both the quantity and quality of contributions by different team members. As far as the tendency of some students to dominate group work is concerned, the asynchronous nature of wiki contributions and ability to edit each other's work may allow the "quiet" student to make a significant contribution to the assessed outcomes. This asynchronous written mode of contributions also encourages students from nonEnglish speaking backgrounds to take a more active role in the project (Elgort, Marshall & Pauleen, 2003) .
In her research on the use of wikis in a distance learning graduate level course, Bold (2006) reports that the wiki tool was used to transfer the responsibility for housekeeping tasks (such as team signup) normally carried out by the faculty, over to the students. Such use of wikis can encourage students to take more control over their own learning.
Beyond the higher education context, research (Davison, 2001 ) on group decision support tools has investigated the use of ICT to develop more equitable collaboration between participants in business meetings. In traditional face to face meetings it is not uncommon for a small number of attendees to dominate the discussion. With group decision support tools attendees input their ideas and vote on them anonymously using a personal computer. This helps to produce more democratic decision making in meetings. Though contributions to wikis used in our study were not anonymous, individual authorship is not accentuated in wiki pages that look like one body of text. In addition, an ability to edit and comment on each other's work in an asynchronous manner takes away the pressures of a face to face meeting where participants must consider and respond to new ideas on the spot, allowing students with different learning and communication styles to contribute meaningfully to group work.
Overall, effective student participation in collaborative knowledge creation and sharing is an important learning outcome for higher education courses. For postgraduate students, the goal moves beyond this; the students should feel that they are becoming members of a professional community of enquiry (Lipman, 1991) . A course wiki is a tool that has the potential to assist with modelling such communities.
Along with these potential benefits afforded by wikis, this technology requires users to adopt new approaches to reading, writing and editing. For example, a wiki has no predefined structure; wiki pages are easy to create and edit without any prior experience in writing web pages; formatting opportunities in wiki pages are very limited, resulting in wiki pages, as a rule, being very "plain" (Bold, 2006; Bryant, 2006; Engstrom & Jewett, 2005; Fuchs-Kittowski & Kohler, 2002; Lamb, 2004; Raman, Ryan & Olfman, 2005) .
Wiki as a means of supporting knowledge construction
Wikis are generally perceived as social software and, like other social networking software, offer new ways for students to interact with their classmates and the wider world (Bryant, 2006) . The functionality of a wiki can potentially improve knowledge sharing and collaborative knowledge construction within an academic environment (Fuchs-Kittowski & Kohler, 2002; Raman et al., 2005) . One of the main advantages of wikis is that unlike standard content management systems they permit both interaction and simultaneous work on the conjoined result, thereby removing the boundaries between the active author and the passive user of content (Fuchs-Kittowki & Kohler, 2002) . Many studies, however, view wiki interaction in a very narrow way, as a kind of asynchronous discourse similar to that of an email exchange or a bulletin board discussion (see examples below). Bold (2006) ; for example, points out that the use of CoWeb tools like wikis does not prompt more discussion than threaded discussions in a content management system, like Blackboard: many students contributed only one post. Raman et al. (2005) conducted case study research to investigate whether wiki technology was an effective tool to support knowledge sharing and creation in an academic environment. They used an open source product called TikiWiki as a knowledge management tool with a face to face postgraduate class of 20 students, and carried out in depth follow up interviews with the students. Raman et al.'s research found that most students used the wiki for between 3 to 5 hours per week; however they tended to use it in a limited way. The wiki was used mainly to follow up on the content covered in the face to face class, and only two students used it to facilitate team discussions. The wiki was mostly used as a tool to create and extract knowledge directly relevant to the class, for example summaries of recommended readings, however there was very limited use of the wiki to facilitate collaborative knowledge creation and sharing. The researchers concluded that the wiki was most useful as a tool to manage and update existing knowledge, but of limited use to collaboratively create new knowledge.
In a large school based project involving 11 teachers and nearly 400 students, Engstrom & Jewett (2005) reported that the students were good at posting information, but not so good at sharing information or exchanging ideas. This resulted in surface rather than deep thinking. The authors concluded that in today's world, where students are digital natives (Prensky, 2001) used to an instant response, the challenge is to facilitate the use of wikis to promote deep learning (Biggs, 1987; Ramsden, 2003) .
The above studies show that wikis are often perceived as a type of asynchronous communication tool, and compared with discussion boards. However, we believe this comparison is not justified. The nature of interaction in wikis is fundamentally different from that of threaded discussions; it is interaction through action. Participants in a group project wiki work together towards a common goal, i.e., not so much engaging in a discussion about concepts and their application, but actually applying what they know and have learned, and demonstrating their understanding in action. It is through the prism of this cooperative and collaborative activity that the processes of knowledge construction can materialise in a wiki environment. Of course, communication is part of this process, but it is usually accomplished indirectly, through negotiating the content and structure of a wiki, collaborative editing of information and commenting on each other's contributions. A threaded discussion board on the other hand supports communication in the form of a more traditional discourse.
There are also other functions that course wiki can perform. Raman et al. (2005) , for example, propose that wikis create a body of students' work that could potentially be built on by future classes. Once a wiki has been created it will persist and can be built up as a knowledge repository. Thus, the body of knowledge may grow incorporating contributions from previous and current student cohorts.
Methodology
The University Ethics Committee approval was obtained for the project. Data was collected using student survey questionnaires [Appendix 1] administered by the instructors to students at the end of the course. A pool of survey questions was offered to the instructors of the participating courses, so that they could select questions that they considered most relevant to their course. As a result some of the questions in the two questionnaires were different, but there was also a considerable overlap in the chosen questions. The questionnaires included both multiple choice questions and open ended comments. A five-point Likert scale (strongly agree, agree, neutral, disagree and strongly disagree) was used for the questions eliciting student perceptions.
Both courses included questions related to the group work and face to face and online collaboration modes, as well as questions related specifically to the use of the Teams LX wiki tool. In both courses the survey was anonymous, but in Course B the questionnaire was administered as an online survey, while in Course A it was administered in a lecture. Although the instructor of Course B was aware of a lower response rate generally associated with online surveys, this delivery method was chosen because the majority of students were taking this course in distance mode. Both questionnaires were conducted during the last week of the course, before students received their marks. In addition, the instructors and researcher were able to view snapshots of the collaborative process involved in the construction of the wikis at its various stages, using the history feature of the Teams LX tool. In Course B, students were also required to keep an online journal, which provided an insight into their perceptions of the collaborative processes. Instructors' feedback was collected in a debrief session straight after the end of the course.
Courses participating in the study
Course A Course A, Information Systems and Technologies, is a core course on the Master's in Information Management (MIM) programme. The MIM is a postgraduate, postexperience professional managerial qualification that is usually taken on a part time basis. Emphasis is placed on the development of managerial skills in realistic organisational environments. The course is taught in a traditional face to face mode; students meet for two hours per week for each course, and are typically taking two courses per semester.
One of the course assignments is for small groups of students to investigate a Leading Edge Information Technology topic, for example grid computing or open source software. The students have to find articles about their topic in the academic literature and prepare a report; they also have to give a 20-minute presentation to the class. Students are randomly allocated to groups, and can choose their topic from a short list provided by the lecturer.
For the pilot, students were instructed to produce a knowledge base about their topic using a wiki. The motivation for selecting the wiki technology was twofold. The IT (Information Technology) background of Course A students is mixed; though most have practical experience of using various IT packages and programs, a significant minority have very little IT experience. One of the objectives of the course is to build up the skills and confidence of these less IT literate students. As wikis are not yet widely used in the business environment, it was felt that their novelty value would also keep engaged those students who were IT literate. The second reason was that wikis support individual student contributions and would allow groups to work together in a dispersed environment providing a good way for part time students to collaborate on a group project outside of contact teaching hours.
The assignment was marked using a structured marking sheet which was distributed to students with the assignment specification. As well as demonstrating knowledge of the topic students were awarded marks for the way they structured the knowledge base, and for the quality of synthesising the materials sourced from academic articles. It was important that the wiki was designed as one cohesive site, and that it showed evidence of collaboration, rather than appearing to be the work of separate individuals. Groups had an option of requesting that each member be marked individually, but none of the groups chose to do so. Thus one mark was awarded to all group members.
Course B
Course B, Advanced Reference Services, is an elective course in a Master of Library and Information Studies, a postgraduate professional program for librarians and information workers. The course is offered both by conventional face to face teaching on campus, and as a distance course supported using voice over IP conferencing. In addition, both on campus and distance students use Blackboard to download course materials and communicate through online discussion forums. Students taking this course are generally competent in the use of IT, and, through previous courses, have basic HTML skills.
A common feature of library service is to create web based resource guides that evaluate and link to online resources appropriate for the library's users. Therefore, part of the assessment for Course B is a group project to create a web based guide to online resources in a specific subject area. For this project, small groups of students are self selecting, generally based on an interest in a common topic, but also driven by geographical proximity (particularly in the case of distance students).
In previous years, the group assignment was implemented using a web server, with students using file transfer protocol (FTP) to upload files to the server over the Internet. While this approach was generally successful, the management of the group site was time consuming, and the FTP technology proved difficult for some students to use. Using a wiki to implement the web based resource guide was an opportunity to see if an easier to use technology would promote more balanced individual contributions and better collaboration. Another objective was to find out if a wiki was useful for overcoming the isolation often felt by distance students. Introducing this technology also reflected the lecturer's belief that distributed content management tools, such as wiki, are likely be part of professional practice in information work in future (e.g., Chawner & Lewis, 2006; Frumkin, 2005) .
The Web based resource guide included three components: the resource guide -a website providing links and evaluations of information resources in a specific topic; presentation of the completed guide to the class; and an online reflective journal, in which students were asked to describe the process of creating the guide, and to reflect on their own contribution to the project. For the first two components students received a group mark, while the journals were marked individually. The guide had to reflect the nature of the subject, and to aid access by the user.
Results for Course A The respondent population
Out of the 17 students who took the course 16 responses were received (94%). Most students (as expected) identified themselves as strongly computer literate; the majority used computers off campus and had used Blackboard prior to the course. The wiki was a novelty though, with 75% of students reporting that this was the first time they had used a wiki. This was an attractor for them: positive comments about using the wiki were made in the course feedback, with the students enjoying the experience of working with a new technology.
The group process
The results revealed that the majority of the students spent a significant proportion of their time (50% or more) working individually on the assignment. A somewhat lower proportion of the time was spent in a face to face meeting mode. The least time was spent working together online, with 25% of the students not having worked online as a group at all.
Attitudes to group work
Overall, most students (88%) thought that the group assignment provided them with a valuable learning experience. They reported operating fairly structured groups with a group leader and defined roles for all members. However only half of the students felt that all group members contributed a fair amount of work, and a quarter of the respondents felt that some group members had not done an equal share of the work.
The majority of students felt they worked well together in the face to face and online modes, but there was a slight preference for the face to face mode; indeed, groups were often seen meeting before or after the scheduled lecture. Nevertheless, 25% of the students felt that some group members had dominated face to face meetings, though for the majority of students this was not an issue. Responses were almost evenly split on whether knowledge sharing was most effectively done using wikis or in face to face meetings, but the face to face mode was clearly considered more productive (81% in favour) as far as interaction with other team members was concerned. This confirms our earlier point that wikis may not be very effective as a communication tool.
Although the majority of students were neutral about whether they preferred individual or group work, just under half of the students (44%) indicated a preference for working alone rather than in a group. In response to the question of whether the students felt they could have completed the assignment better on their own than working as a group, the responses were also fairly evenly split (38% were in agreement, 44% disagreed, and the rest were neutral).
Using wikis
Two thirds of the students thought that the wiki was a good tool to collect and organise information for the assignment, and 75% also thought it worked well as a tool to present the results of the group assignment. Student views on whether the use of wiki encouraged better individual participation were more split, with 44% thinking that this was the case, 19% disagreeing and 37% being uncertain.
The lecturer's view
The lecturer thought that the wiki worked well in motivating the students, because it was something new and caught their attention. Another advantage of using group wikis was that they allowed students to work on their assignment both off and on site at any time, and version control was not an issue. One major advantage according to the lecturer was that the Teams LX wiki had a detailed audit trail which was very helpful in marking the assessment, making it possible to closely scrutinise individual student contributions and also to get an overview of the proportion of work done by each student on the whole wiki site. It provided some useful "hard evidence" in the case of group disputes, as it was obvious from the low number of contributions if a group member had been "free riding".
One disadvantage, according to the lecturer, was that student pre-conceptions about wikis might have worked against their willingness to refer the academic literature. Because they were already working online, the tendency was for students to look for reference materials that also were online, but students did not always choose to refer to more sound academic online resources, such as peer reviewed journal articles or conference proceedings.
Technology
A clear majority (88%) thought that the Teams LX wiki was easy to use. In addition, the students commented positively on the 24/7 availability and the ability to store shared data. Not many students had had prior experience using a wiki, but those who had, indicated that the wiki tool used in the course was either the same or easier to use than other wikis, and overall as effective as other wikis they had used. They also liked that all group members could be involved in editing (as there were no versioning problems), that they were able to check on the progress that other group members were making, and had the facility to edit each others work.
There were also things students considered problematic. For example, some students pointed out that wikis were not a good presentation tool to use with a face to face audience, and that there was little security or protection of privacy. Though one student had commented favourably on the ease of navigation, another found it cumbersome. Other negative comments were about the limited formatting features and the slow speed of the wiki (the latter issue could have been related to the fact that the wiki was installed on a test rather than the main production environment).
One student held the view that a wiki was not an appropriate vehicle for an academic assignment, as the whole ethos of a wiki "is about freedom of expression and the ability to link anywhere and make any kind of comment, which doesn't fit easily with the conventions of an academic assignment". Thus wikis are perceived as social software, and as such carrying certain assumptions about their application and modes of use.
Results for Course B The respondent population
In Course B, an online questionnaire was delivered to the students using the Blackboard anonymous survey tool, resulting in the response rate of 66% of all enrolled students. The respondents were eight (out of twelve) on campus students, and ten (out of fifteen) students who took the course by distance. So the response rate was not affected by the course delivery mode. This response rate was fairly good for a non-compulsory electronic questionnaire, which are known to attract lower response rates than paper questionnaires (e.g. Sheehan, 2001) . A clear majority of the students were confident computer users (83%), with the distance students demonstrating a particularly high level of confidence.
The group process
For obvious reasons, a large proportion of the distance students (80%) did not participate in face to face group work. All the on campus students, on the other hand, did some face to face group work, with a quarter of these students spending more than 75% of their time working together in a face to face mode. However, similar to Course A, the preferred work mode for this assignment was "working alone" (for example, selecting materials, developing wiki pages or writing entries in the online journal), with a clear majority of students spending 50% or more of their overall time working alone. Online group work constituted about a quarter of the overall time spent by the students on the assignment for both the on campus and distance students, but for the on campus students this was accompanied by face to face group work. This indicates that the availability of online collaboration tools, such as wikis, is not enough by itself to overcome the isolation of distance students and encourage them to work collaboratively together, as a group. On the other hand, some of the geographically dispersed groups were inventive in using technology to communicate, in particular, making use of the online conferencing system to have audio discussions.
Attitudes to group work
Overall, students were very positive about the contribution of the group assignment to their learning: 94% of students agreed or strongly agreed that this assignment provided them with a valuable learning experience, with only one person strongly disagreeing. They also thought that they worked together well, in both face to face and online groups. The majority of students (70%) agreed that all group members did their fair share of work (with 12% being neutral and 18% disagreeing), which was a better result than that in Course A, where only half of the students agreed with this statement.
It was not clear from the responses whether students felt that group members had had clearly defined roles. The distance and on campus students' approach to group leadership was quite different: 60% of the distance students disagreed with the statement "our group had a leader/leaders", but no on campus students disagreed with this statement. This may indicate that distance student groups were less wellorganised, or that they were more consensus driven.
Similar to Course A, the students were "tripolar" on whether they could have done the assignment better on their own, but the largest number (44%) disagreed with this statement. Student comments show that group interactions enhanced the project, for example, a student commented positively on " [b] eing able to leverage off other people's ideas as work progressed." However, 33% of students thought that they would have done better on their own, with the remaining students being neutral. A third of the students (33%) also indicated that they preferred working alone rather than in groups, with three students being strongly against group work.
Using wikis
A clear majority (77%) agreed that using wikis encouraged better individual participation in the group project. Furthermore, the same percentage of students thought that using wikis had advantages over the face to face mode in doing group work. In addition, 59% of students thought that this was a good way to get to know other members of the class. This applied equally to the distance and on campus students, even though it had been anticipated that the social benefits would be more significant for distance students.
In their comments students also reported that some groups had set up a separate wiki area for administrative purposes, such as meetings' notes and keeping records of group decisions. This use of wikis is well-documented in the literature (e.g. Lamb, 2004) .
The lecturer's view
From the lecturer's point of view, the use of wikis for the resource guide task helped students in achieving the course objectives, and there was little discernable difference between the distance and on campus groups in their success in achieving the objectives of the task. One of the indicators of the effectiveness of the wiki and other technologies used in the course was that the average marks for the group project were very similar for the on campus (71%) and distance students (72%), indicating that students had not been disadvantaged by lack of physical contact. According to the lecturer, because the resource guide assignment was based in cyberspace, virtual group work was particularly appropriate. Also, the task given to students was relatively easy to compartmentalise between different individuals. On the other hand, the lecturer thought that a wiki based approach might not be appropriate for other types of group work that require more personal interaction.
The lecturer also thought that using wikis had an advantage over the previous form of this assignment, which required students to use HTML editors to create and edit web pages and then upload them to the central server, because students could concentrate on the core objectives of the course, i.e., structuring and evaluating information, rather than on the technical issues of constructing a website. Freeing the instructor from the need to provide support on the FTP uploading of files and HTML tagging issues was also an advantage. However, using wikis meant that students didn't reinforce these technical skills in the way that had been done in the past. Arguably though, in the workplace, students are more likely to be building and maintaining websites with a content management system that would be similar to a wiki, rather than writing raw HTML and using the FTP technology (Godwin, 2006) . Thus the wiki task is probably closer to the "real world" than the exercise of HTML and FTP skills.
Overall, the lecturer thought that while working in virtual groups had been a challenge to many of the students, it reflected the realities of a modern working environment.
Technology
Regarding the technology, the majority of the students (80%) felt that the wiki worked well for creating an online resources guide. The wiki was judged easy to use by 70% of the students. This was also reflected in the comments:
Wiki was great -easy to use and update. We could see immediately what had been done.
While I have a basic understanding of HTML ... great not having to deal too much with the 'technical' side.
However one student would have liked to have more exposure to web skills, noting that s/he "learned more about working in groups than about creating a web resource". Although using wikis did not require knowledge of HTML, users could however switch to the HTML mode if they wished, and some basic HTML knowledge was often useful, for example when pasting text from a word processed document into wiki pages, and removing unwanted coding.
Particularly for distance students, the ability to work on the project remotely was perceived as useful. One student commented, "[g]reat being able to work on the wiki from different locations -as distance learning student this was fantastic". Several groups discovered the advantage of shared "templates" to create a common appearance to the group site.
Students also mentioned a number of technical issues (e.g. wiki pages were often locked for a long time after they had been edited; the list of wiki pages used by students to navigate the site was slow to be generated; editing options were limited). The majority of these issues are limitations associated with the early version of the wiki software and have been fixed in the later versions of the software.
Discussion and recommendations

Levels of cognitive processing
Both the examination of the wikis produced by the students and their responses to the question of whether knowledge sharing was enhanced by using wikis appear to indicate that when students used wikis for team work they were more likely to engage in activities associated with the application of knowledge and possibly synthesis, than in the processes associated with evaluation (Anderson & Krathwohl, 2001) . Since this seems to be the case not only in our research, but also in the studies reviewed earlier, it may be suggested that the requirement to use a wiki in group work does not in itself communicate high expectations. Therefore in order to encourage students to engage critically with the materials and sources they use in their wiki based work, group tasks need to be designed to facilitate critical judgement and assessment criteria need to foreground analysis and evaluation of information.
Group work
In relation to group work, it was a concern that, while most students in both courses agreed that doing the group assignment was a valuable learning experience, significant numbers felt they could have done the assignment better on their own. This raises the question of whether the ability to work in a group should be emphasised more strongly in the course objectives and design.
Furthermore, even the most cursory observation of the final wikis gave a good insight into how the group process had worked. Some groups had produced carefully planned, beautifully coordinated sites which indicated that the students had worked well as a group, other wikis were clearly the work of separate individuals each using their own approach. This demonstrates that using a wiki is no guarantee that individuals will work together as a group. Therefore, if effective team work and collaboration are the desired learning outcomes, then scaffolding may be required to help students prepare for group assessment. This can be done by modelling good practice using 'mini wiki-tasks' prior to the main group assessment.
Quality of student contributions
Another lesson learned was that using web based tools such as wikis may be interpreted by students as requiring less academic rigour. This indicates that it is crucial to ensure that students know how to access the desirable sources of information, and to put more emphasis on the quality of sources in the assessment criteria. It is also important to emphasise the genre in which students are working, i.e., academic writing. Students are usually familiar with the differences between writing a personal letter, an article to a student magazine and a university essay, because, as a rule, they are taught about these different genres of writing at school. When working in a wiki, these distinctions can easily become blurred because wikis are commonly perceived as social software, informal and imprecise. Therefore when wikis are used as part of a tertiary course of study, it is particularly important to emphasise the academic nature of student contributions.
Marking students' work in a wiki
An interesting question raised by both lecturers was whether the marking process for a project or assignment done using a wiki should also be incorporated into the wiki (for example by adding annotations to the pages in the assessed wiki). In the present study this wasn't done for two reasons:
• Changing the wiki by the lecturer ran the risk of lessening the integrity of students' work, as it might have become unclear what had actually been submitted.
• In a non-linear document like a wiki, it could be difficult for a student to find and follow all comments relating to their individual work, resulting in students missing out on feedback.
Whether the lecturers' feedback can be effectively embedded in the wiki appears to depend on the availability of the 'right' technological solution. A useful enhancement to a wiki software designed for educational use, for example, would be the ability of the lecturer to annotate work in a way that did not change the wiki, and to provide student tools for browsing these annotations. In the Teams LX wiki, it is possible to leave comments associated with specific wiki pages that are separate from the wiki pages, but these comments cannot be hyperlinked to the parts of the pages to which they refer. The Teams LX wiki also allows the setting of a date after which the wiki can no longer be further edited by the students, which emulates a traditional submission. On the other hand, it may be beneficial to allow students to act on the feedback even after the assignments have been marked, if the wiki is to have a life outside the course (for example, if it is used as a resource for the following courses or is later published on the web). We believe that the whole issue of marking wikis deserves special attention, as to our knowledge no research on the effectiveness of different approaches to marking wikis has been conducted so far.
Conclusion
In this project we have considered students' and lecturers' views on using wikis in the context of course group work. The overall results are encouraging, indicating that both the students and the instructors saw value in using wikis as a collaboration tool. From the students' perspective, wikis encouraged better individual participation and were a good tool for collecting and organising information for group projects. From the lecturers' perspective, the use of the Teams LX wikis contributed to the ease of managing and marking student work in a group project.
However, the use of wikis was not enough to counteract some students' preference for working alone rather than as part of a team. In addition, our prediction that distance students may choose to use wikis in order to feel less isolated was generally borne out, although on campus students also felt that it was a good way to get to know other members of the class. Distance students also looked for other ways of compensating for the lack of face to face contact, such as self initiated audio conferencing sessions.
